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Epstein-Barr virus (EBV), human herpesvirus 8 (HHV-8), hepatitis B virus (HBV),
human papilloma virus (HPV), Merkel cell polyomavirus (MCPyV), human
lymphotropic virus type 1 (HTLV-1) and Hepatitis C virus (HCV) are among the most
important viruses that cause cancer in humans. These viruses are collectively known as
oncoviruses due to their potential to induce malignant transformations in host cells.
Oncoviruses exert their cancer-causing effects by utilizing various viral oncoproteins
and non-coding RNAs, which can drive host cells toward malignancy through multiple
pathways. One critical strategy these viruses employ involves altering the host cell's
regulatory mechanisms, particularly by influencing DNA methylation processes.

DNA methylation is a crucial modification that occurs on the promoter regions of
genes, effectively reducing their expression levels. Under normal cellular conditions, a
delicate balance of methylation and demethylation is maintained by a specific set of
enzymes. Key players in this process include DNA methyltransferases (DNMTs) and
TET methylcytosine dioxygenases (TETs), which are pivotal in regulating gene
expression through methylation. These enzymes are prime targets for oncoviruses
because, by altering their activity, viruses can hijack the host cell's regulatory
machinery. Viral oncoproteins, though diverse in structure and function, often converge
on disrupting the expression of these enzymes. By doing so, they induce widespread
changes in DNA methylation patterns, effectively reprogramming the gene expression
landscape of the host cell. This reprogramming is not random; rather, it is a calculated
mechanism through which oncoviruses can manipulate the cell cycle, promoting
uncontrolled cellular proliferation and progression towards cancer. By suppressing or
activating specific genes, these viruses can push cells past normal checkpoints,
eventually leading to tumor formation. Despite the critical role of DNA methylation in
cancer development, the precise mechanisms by which oncoviruses modulate these
methylation processes are not fully understood. Researchers have made significant
progress in exploring the connection between viral infections and cancer, but many of
the detailed pathways through which oncoviruses control methylation remain to be
elucidated. As a result, this area remains a fertile ground for further research, offering
potential avenues for therapeutic intervention in virus-induced cancers.

Keywords: DNA methylation, DNA tumor viruses, human genome, oncogene protein,

oncogenic viruses.
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